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FIELD OF THE INVENTION 

The invention is in the f ield of molecular biology. In particular, the invention relates to diagnostics involving 
nucleic acid probes. More particularly, the invention relates to nucleic acid probes for detecting and isolating 
Chlamydia trachomatis . 

BACKGROUND OF THE INVENTION 

The genus of bacteria known as Chlamydia contains two species, one of which is Chlamydia trachomatis . 
C trachomatis is a bacteria with DNA, RNA, and a cell wall. These bacteria lack the enzymes necessary for 
oxidative phosphorylation, so they are obligate intracellular parasites for at least a portion of their life cycle. 
During the extracellular portion of their life cycle, infectious particles, referred to as "elementary bodies," are 
extremely small. These elementary bodies attach to columnar epithelium of cells and gain entry through pha- 
gocytosis. During the intracellular portion of their life cycle, Chlamydiae utilize the adenosine triphosphate 
(ATP) and amino acids of the cell to replicate via binary fission. New infectious particles are produced that 
are released with cell lysis. 

Genitourinary infections caused by the bacterial pathogen Chlamydia trachomatis are now recognized to 
be the most common sexually transmitted disease in the United States. It is estimated that three to four million 
or more cases occur annually, making chlamydial infections more common in the United States than the es- 
timated new cases of gonorrhea, syphilis, and herpes simplex infection combined. The incidents of cervical 
colonization in the general population is three to five per cent, however, among certain high risk patient pop- 
ulations, cervical carriage rates may approach fifteen to twenty percent 

Chlamydia trachomatis is the leading cause of pneumonia in infants less than six months of age and has 
replaced gonococcal infections as the leading cause of neonatal conjunctivitis. Chlamydial infection has been 
found to cause five to ten percent of cases of accute salpingitis in the United States. The majority of cases of 
accute epididymitis in men underthe age of thirty-five are caused by Chlamydia. Infertility has been described 
as a long-term complication, as a result of scarring and occlusion of the vas deferens. Trachoma is a chronic 
infection of the conjunctiva (sometimes of the cornea) due to C. trachomatis. Trachoma is the major cause of 
blindness in humans. Inclusion conjunctivitis is an accute ocular infection due to C. trachomatis that may occur 
either in neonates or in sexually active adults. Mucopurulent cervicitis, accute urethral syndrome, proctitis, 
neonatal chlamydial pneumonia, chlamydial pneumonia in immunosuppressed patients, and lymphogranuloma 
venereum (a venereal disease) are all caused in part by C. trachomatis . In addition, several retrospective stud- 
ies demonstrate that a significantly higher instance of stillbirth, premature delivery, and neonatal death among 
pregnant women has been contributed to chlamydial infection. 

Fifteen serotypes of Chlamydia trachomatis have been identified. Serotypes A, B, Ba. and C are associated 
with blinding trachoma in adults and serotypes L1, L2, and L3 are the causitive agents in lymphogranuloma 
venereum. Serotypes D through K are most commonly found in genitourinary infections. 

Today, the definitive laboratory diagnosis for Chlamydia trachomatis infected individuals is isolation using 
tissue culture from the presumptively infected individuals. The tissue culture methodologies that assure rein 
able recovery, however, are expensive, cumbersome, stringent, and not suited for large scale. In addition, Pa- 
panicolaou's smears are not acceptable for either screening or diagnosis, since their sensitivity ranges from 
forty to sixty percent among culture positive individuals. Likewise, serologic testing is of little clinical value, 
since neither seropositives nor seronegatives reliably correlate with infection or absence of infection. There- 
fore, despite being the scientifically desirable alternative, the cost and labor of tissue culture isolation alone 
make it an impractical procedure. 

Thus it would be desirable to have a detection means for Chlamydia trachomatis that is definitive, cost 
effective, rapid, and capable of recognizing all fifteen serotypes of C. trachomatis. 

SUMMARY OF THE INVENTION 

The present invention provides nucleic acid probes and methods that are definitive, rapid, and cost effec- 
tive for detecting all fifteen serotypes of Chlam ydia trachomatis . The invention also provides methods for iso- 
lating sequences of all fifteen serotypes of C. trachomatis . In addition, probes of the invention are useful for 
amplification of sequences to which they hybridize. 

Probes of the invention can also be used to construct amino acid sequences for which they encode and 
antibodies raised to recognize the sequence. 

Probes of the invention consist essentially of the nucleic acid sequences in Sequence ID No: 1-21. The 
probes can locate any or all fifteen serotypes of C. trachomatis . Since the probes of the invention are unique 
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for all fifteen serotypes of C. trachomatis , there is no cross-hybridization to nucleic acid from other gram neg- 
ative microorganisms. 

DETAILED DESCRIPTION 

The present invention provides a probe having a sequence consisting essentially of Seq ID No£ Sec £D 
No: 2, Seq ID No: 3, Seq ID No: 4, Seq ID No: 5, Seq ID No: 6. Seq ID No: 7. Seq ID No: B Seq ID UNo 9. Seq 
ID No" 10 Seq ID No: 11, Seq ID No: 12, Seq ID No: 13, Seq ID No: 14, Seq ID No: 15 Seql ID No .18, Seq 
n No-" 17 Seq ID No: 18. Seq ID No: 19, Seq ID No: 20. or Seq ID No: 21 , and the mod* ted backbone (indudes 
l^Sied sugar and phosphates groups (e.g. triphosphates)), modified nuc.eot.de, labelled forms, and nbc 

""Tmet^oTa^ a major outer membrane protein gene which comprises the use of one or more 
nudeic acid sequences selected f^m the sequences consteting essentially of Seq ID No:1. Seq ID ^ 
* fsea ID No- 4 Seq ID No: 5. Seq ID No: 6. Seq ID No: 7. Seq ID No: 8. Seq ID No: 9, Seq ID No: 10. 
L ?b NO 11 Z £S?l£ Seq ID No: 13, Seq ID No: 14. Seq .D No: 15. Seq ID No: 16. Seq ID No: 17, 
So ID 2 18. Seq ID No: 19. Seq ID No: 20. and Seq ID No: 21, and the modified backbone, modrf .ed nu- 
cleotide, labelled forms, and ribonudeic acid forms thereof is also provided. u^™,^ 

AJso provided is a method of ampiif ying nucleic acid and deteding the amplrf .ed product : dtah ^mpnses 
the use of one or more sequences selected from the sequences consisting essenbally of Seq ID No 1 . Seq ID 
1 2 Sea ID No- 3 Seq ID No: 4. Seq ID No: 5. Seq ID No: 6. Seq ID No: 7. Seq ID No: 8, Seq ID No: 9. Seq 
S) No 1a Sq i NO S Seq ID No'12. Seq ID No: 13. Seq ID No: 14. Seq ID No: 15 . Sec , ID No: 1* 8jq 
!d No! 17 Seq ID No: 18. Seq ID No: 19, Seq ID No: 20, and Seq ID No: 21. and the modrf .ed backbone, mod- 
f led nudeotide, labelled forms, and ribonucleic acid forms thereof. _ aan « a „ u „* s* 0 id 

A kit comprising a nudeic acid sequence seleded from the sequences cons.st.ng essenbaHy of Seq ID 
Nn-1 SeoT Ko 2 Sen | D No: 3. Seq Id No: 4, Seq ID No: 5. Seq ID No: 6. Seq ID No: 7. Seq ID No: 8. Seq 
I m » if5 Z ID No: ?1. Seq ID No: 12. Seq ,D No: 13. Seq ID No: 14. Seq ,D No: 15 Sec , D 
No 16 Seq ID No: 17. Seq ID No: 18. Seq ID No: 19. Seq ID No: 20. and Seq ID No: 21. and the modrfled 
backbone, modified nucleotide, labelled forms, and ribonudeic acid forms thereof .s a ho prowtod. 

Also provided is an antibody that recognizes the amino acid sequence encoded by the sequence > selected 
from the sequence consisting essentially of Seq ID No:1. Seq ID No: 2 Sep I 'D No: 3 Seq D No. 4 Seq ID 
NcTs Seq ID No: 6. Seq ID No: 7. Seq ID No: 8. Seq ID No: 9, Seq ID No: 10, Seq ID No: 11, Seq D No 12, 
Seq ID No: 13. Seq ID No: 14. Seq ID No: 15. Seq ID No: 16. Seq ID No: 17. Seq ID No: 18. Seq ID No. 19. 

^St^ 

outer membrane protein (MOMP) far C. trachomatis. The MOMP gene ,s presen .n a» frfteen serotype^ erf £ 
^homftis Therefore the advantages of a probe based on an MOMP gene indude the assurances hat he 
SnSSing'he MOMP will be present in all strains and isolates of the microorganism. Likew se, s.nce the 
fe e sequtn« S C^omaMs MOMP is unique, there will be no cross-hybridization to nucle.c ; ac^ from 
other bacteria. Probes of the invention can detect all 15 serovars of Chlamyda 

(A Te-^ 

severardisadvantages associated withidentrficationbasedon Chlamydia P'asm.dorr.bosc^a.RNAJhechla- 
mJd?Dlasmid is cryptic and does not code for any known fundion. Not all strains are known to conta.n the 
7asm thTrefor ^diagnosis based on such could easily give false negative results. Identification based on 
ritosoma! RNA could easily lead to false positive results due to cross readivity with «^?«™^ 
teria thai have homdogous 16S ribosomal RNAgenes. Also. RNA copies fluctuate accord.ng to ant.b.ot.c treat- 

"^The MOMP gene, however, is essential for the structural integrity of chlamydia andthe ^ 0 ^^^ 
in JEXm and isolates of the organism. Due to the unique gene sequence for Ch.amyd.a MOMP. cross hy- 
bridization on to genomic DNAfrom other gram-negative baderia will not occur. .„ torcnorssfi „ 
Sequenced genes of chlamydia MOMP show regions of conserved nudeot.de sequences .nterepereed 
with regions of hypervariable sequences. Based upon secondary structure formation. ^ 
Z I Generate less signal in the assay due to interference with hybridization to the target DNA; leadmg to both 

work well in both amplification and detertion. . 

Probes of the invention hybridize to the following regions of the MOMP gene: 

Seouence ID No: 1 corresponds to nudeotides 169-190, Sequence ID No: 2 corresponds to nudeot.des 1 337- 
13i q 3, Sequence ID No: 3 corresponds to nudeotides 301-321 , Sequence ID No: 4 corresponds to nucleofdes 
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321-301, Sequence ID No: 5 corresponds to nucleotides 1216-1241, Sequence ID No: 6 corresponds to nu- 
cleotides 1241-1216, Sequence ID No: 7 corresponds to nucleotides 1076-1096, Sequence ID No: 8 corre- 
sponds to nucleotides 767-788, Sequence ID No: 9 corresponds to nucleotides 544-566, Sequence ID No: 10 
corresponds to nucleotides 718-746, Sequence ID No: 11 corresponds to nucleotides 747-766, Sequence ID 

5 No: 12 corresponds to nucleotides 769-786, Sequence ID No: 13 corresponds to nucleotides 767-792, Se- 
quence ID No: 14 corresponds to nucleotides 747-763, Sequence ID No: 15 corresponds to nucleotides 744- 
766 Sequence ID No: 16 corresponds to nucleotides 795-816, Sequence ID No: 17 corresponds to nucleotides 
544-562, Sequence ID No: 18 corresponds to nucleotides 544-571, Sequence ID No: 19 corresponds to nu- 
cleotides 718-742, Sequence ID No: 20 corresponds to nucleotides 718-751, and Sequence ID No: 21 corre- 

10 sponds to nucleotides 1199-1268 (with 5'10 base spacer). 

Table 1 sets forth probes of the invention (left to right is 5* 3"). 
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TABLE 1 

Length 

N ucleotide Sequence — 22 
(1) ATGAAAAAAC TCTTGAAATC GG 



10 

(2) GCATTTACGT GAGCTGCTCT CTCAT 

(3) GGAGATCCTT GCGATCCTTG CC 

15 

(4) GCAAAGATCG CAAGGATCTC C 

(5) AACAAGATGA AATCTAGAAA ATCTTG 

20 

(6) CAAGATTTTC TAGATTTCAT CTTGTT 

(7) TTCGTATTGC ACAGCCGAAG T 

25 

(8) CAGCTTTGTG GGAATGTGGA TG 

(9) GCATTGAATA TTTGGGATCG TTT 

30 

(10) GTTGAGTTGT ATACAGATAC TACTTTTGC 

(11) TTGGAGTGCT GGAGCTCGTG 

35 

(12) GCTTTGTGGG AATGTGGA 

M3) CAGCTTTGTG GGAATGTGGA TGCGCG 
40 V ' 

(14) TTGGAGTGCT GGAGCTC 
^ (15) TGCTTGGAGT GCTGGAGCTC GTG 



50 



55 



25 

22 

21 

26 

26 

21 

22 

23 

29 

20 

18 

26 

17 

23 
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22 

(16) TTTAGGCGCT TCTTTCCAAT AC 

19 

(17) GCATTGAATA TTTGGGATC 

(18) GCATTGAATA TTTGGGATCG TTTTGATG 28 

(19) GTTGAGTTGT ATACAGATAC TACT 24 



(20) GTTGAGTTGT ATACAGATAC TACTTTTGCT TGG 



33 



2 



1) CTTCCTTCTC TCGTTTCCTT GCAATTGAAC AAGATGAAAT CTAGAAAATC 50 
TTGCGGTATT GCAGTAGGAA CAACTATTGT 80 



Probes of the invention are useful for amplifying nucleic acid sequences which hybridize to the probes. 
These nudefc act* sequences could then be cloned and used to express MOMP or an amino acrf ^sequence 
Inem!ca!y synthesized. This amino acid sequence could then be used to make ant.bod.es Due to the degen- 
eracy o^ code (many amino acids are selected by more than one codon) var.at.ons .r i the probe 
ZZnoe will result in the same antibody specificity. Such antibodies can be polyclonal or monoclonal. 
"TroTe VZ i?en!Ton can be deoxyribonucleic acid (DNA) ^f^^S^^SSSL 
of nucleotides based on purines (adenine and guanine) and pyrimid.nes (cytosine , * t^£?^£» 
base pairing (complementary) to thymine and quanine base pairing to cytos.ne. RNA . similar to DNA, except 
SThelgar dances (riuose instead of deoxyribose) and the base ^'-^ » Pjesen 
Z ne Also, modified nucleosides can be used in constructing probes of the invention. Modified nucleosides 
^e typicSy used to obtain a probe capable of withstanding more stringent hybrid,zatK>n cond.t,ons, capable 
«f easier detection, and the like. Preferably the probes are DNA. e „ mn ,. e 
* Te present Mention can detect the presence of Chlamydia trachomatis in a vanety * 
can include clinical specimens such asfecal material, blood, sputum, sahva, unne. plaque samples ^tissue sam- 
n^xed tissues, and tissue culture monolayers obtained by standard techniques such as lavage, scraping, 
biopsy. The location of the C. trachomatis is not key to the invention, the ab.l.ty to speaf .cally detect a 

»*^££!V^ P^es of the invention can be utilfced directly « amplKied bet™ using 
probe of "e invention. A variety of amplification methods are available^ t^ln basS 

actton (PCR). PCR Technology. HA Erlich. Ed. (Stockton Press, New York NY. 1989). transcnpt on-based 
■C vltiTr cltpm iTAS^ Pro c Natl Acad Set USA.8 6:1173 (1989). ligation amplification reaction (LAR). 

^ V* 89:117 (1 " 0) ' ° ! reP,lCa8e ' - 

g^f 162 3 (1990 The goal of any sample preparation is to eliminate false posies and improve sen, 
sSi^luch a goal is obtained by taking into account the way samples are prepared, the specific activrty of 
flhpL orobes and the selection of a medium or substance in which the sample is prepared. 

Sbes ot heCntion can be prepared in a variety of ways and therefore are not limited to any particular 
prepa ion means. Suitable meanstor preparing the probes of the invention 

and cloning the probe as a library, followed by appropriate screen.ng procedures, and giow.ng the vector .n a 
suitabte hit. Purification and isolation will result in the probe being separated from the vector wit seled re- 
Ston eravmes Preferably the probes are synthesized using commercially avaHable method .and equ.p- 

tion C. Caruthers. et al., ™<i Sorino Harbour Symp. Qu ant b.ol.. 47:411-418 (1982). and Adams, a... J, 

^i^; ac« probes a nucleoside is converted to a 

thatJapproViatelyprotectedforsynthe^ 

^^ZSS--. S H-Zphonate intermediates as generally illustrated by Froehler et al.. 
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Klur. Acids Res, 14:5399 (1986), Narang et al, Methods Ere .. 68:90(1979) and Ogllvie. K.K. etal., Proa, Natl. 

tS p^^t ilSoVS conventionally synthesized by the modified phosphotriester method using 
M. protected deoxyribonudeotide building blocks. Such synthetic methods can be 
accoLnce with the procedure of Itakura et al., 1977. Science. 198:1056 and Crea et aL, (1978 . Pro^L 
™* I Sci.U.S.A, 75:575. Hsiung et al.. (1983). Nucleic Acid Research. 11:3227. and Narang et al.. (1980). 
i ^TsinEnzymologv. 68:90. In addition to manual procedures, the probes can be synthesized using auto- 
matedsynthesizers, such as the Systec 1450Aor ABI 380A Synthesizers. 

Probes of the invention can be utilized with naturally occurring sugar-phosphate backbones as weHas 
modified backbones including phosphorothioates. dithionates, alky, phosphonates an l™***" 
tied sugar-phosphate backbones aregenerally illustrated by MillerandTso, Ann. Reports Med. Chem. , 23.295 
MQB81 and Moran et al, Nuc. Acids Res, 14:5019 (1987). 

( Se of probes in detection methods indude Northern blots (RNA detection), S outhem 

Hon) western blots (protein detection), dot blots (DNA. RNA. or protein detects), and Slot blote (DNA. RNA 

or protein). Other detection methods include kits containing probes on a dipstick setup anc I the Irtce. 

To detect hybrid molecules formed from using the probes of the invenhon. typ.cally a detectable marker 
is added to one of the probes. Probes can be labelled by several methods. Probes can be radjolabelled and 
detected by audioradtography. Such labels for audioradiography indude 3 H, »S. «C and ^■ Typ.cally 
JhTctoice of radioactive isotopes depends on research preferences involving ease of synthesis, stability, and 
half lives of the isotopes. Other detectable markers include ligands. fluorophores. chem.lummescent agents, 
eted ochemical via sensors, time-resoived fluorescence, enzymes, and antibody For example, an ^antibody 
can be labelled with a ligand. Other detectable markers for use with probes of the ,nven »n .ndude ^ot,n 
^nucleotides, enzyme inhibitors, co-enzymes, luciferlns, paramagnetic metals, spm labels, and monoclonal 
antibodies. The choice of label dictates the manner in which the label is bound to the probe. 

Radioactive nucleotides can be incorporated into probes of the invention by severalmeans. Such means 
indude nick translation of double-stranded probes, copying single-stranded M13 plasm,ds havlrj sped* ^ 
Terts with the Wenow fragment of DNA polymerase I of E, col] or other such DNA polymerase .n thepresence 
of radioactive dNTP. transcribing cDNAfrom RNA templates using reverse transcnptase m the P^en~ of ra- 
lactive dNTP. transcribing RNAfrom vectors containing strong promoters such as SP6 promoters or T7 pro- 
moter uZ SP6 or T7 RNA polymerase in the presence of radioactive rNTP. tailing the 3' ends of probes 
S radLctive nucleotides using terminal transferase, and by phosphorylation of the 5' ends of probes us.ng 
aamma^P ATP and polynudeotide kinase. 

Non-radioactive probes of the invention can be labelled by indired means. For example, a Ugand molecule 
can be covalentiy bound to a probe of the invention. The ligand can then bind to an ant.-hgand molecule wh,ch 
Neither inherently detectable or covalentiy bound to a signal system such as a detectable enzyme, a flour- 
escent compound, or chemiluminescent compound. — 

plbes of the invention can also be conjugated diredly to signal generating compounds by such means 
as conjugation with an enzyme. Suitable enzymes for labels include hydrolases. 

espies, glycosidases. and oxidoreductases such as peroxidases. Fluorescent compounds indude fluores- 
cein and derivatives thereof, rhodamine and derivatives thereof, dansyl. umbellrferone and the like. 

Various hybridization conditions can be employed when using probes of the invention The parU^ 
nation technique is not essential to the invention. Hybridization techniques are generajy <^nbe«hn Nu- 
cleic Acid Hybridization. APractical Approach", edited by Hanes. B.D. and H^gms. S.J IRL Press, 1985 Gall 
anTpardue (1 969), Pr OC . Natl. Acad. Sci, USA .63:378-383. John Burnsteil and Jones (1969 Nature 22*582- 
587 and Southern. E, J^oLBiol. 98:503 (1975). With routine experimental the cond.twns wh.ch parrot 

-^SST^^ * accordance with the labe, used with the probe. 

Therefore, the choice of label will guide the choice of detection methods. For exampte. when thelabe ta ; a 
Lp e or antigen, the hybridization complex can be deteded using antibodies. Typically the antibody w.ll be 
S£ to a fourescJor enzyme molecule which can be -^^y^;^*?^ 
fmTnoasase, Laboratory Techniques in Biochemistry and Molecular Biology". Burden. R. H, Van Kmppen 
bem PH.. Eds.. Elsevier. 1985. PP.9-20. When the label is radioadive, the hybnd.zat.on complex .s exposed 
to X-ray fi'rn- Where the label is fluorescent, the sample is detected by irradiation with hght of a part.cular wa- 
velength. Enzyme labels are deteded by incubation with appropriate substrate. 

Tn addition to using probes of the invention for deteding sequences of C frachomahs he probes of ^ he 
invention can be used for isolating sequences of c. trachomatis. Sometimes, ke in many dmgnoshc applica- 
Ismerelydetedingthe present 

ha« Z stations where it is desirable to isolate a sequence of C. trachomafs . For exampte, a sequence 
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can be isolated as a preliminary step to separate extraneous DNA and then the specific isolated DNAsequence 
^SesoS 

of ^XZ^^SL as primers in a variety of amplication protocols such as Polymerase c^n reac- 
5on transcription-based amplification system, ligation amplication reaction, ligase based ampltf.cat.on sys- 

probes ^ which detection can also be specific, for example, the probes can be des-gned for fluorescence, ra- 
dioactive, and chemiluminescence detection. t t nr ,, m „ n t 
The following examples illustrate the specific embodiments of the invent™ descnbed .n th.s document 

AsvLuWbe^ 

within the scope of the invention described. 
EXAMPLES 
EXAMPLE l 
A. Materials 

1 . Salmon sperm carrier DNA, 1 mg/ml in sterile water. - MM w , u _ 
2. 20X Standard Saline Citrate (SSC), 1X = 0.15 M NaCI, 0.015 M sodium citrate pH 7. 
3 Wash buffer = 4X SSC. 5X Denhardf s solution, 0.1 % SDS. 

i JSEESS^E?**. — — •«* ■*» w 

and 0.02% f icoll-400 in sterile water and 0.45 \x f iltered. 

6 Major outer membrane protein (MOMP) target DNA. 

7 Detector probe CT-27-AP (Seq ID No: 3 conjugated to alkaline phosphatase) 

8. Capture probe CT-48-LCBiotin (Seq ID No: 6 conjugated to LC-biotm) 

9. 3X Hybridization Buffer Mix = 15X Denhardt's, 12X SSC. 

10. Assay Buffer = 1.0 M Diethanolamine, pH 9.8, 1 mM Mgd 2 . 

ii qiih^trate Mix = 5 mM D-nitrophenyl phosphate in Assay Buffer. 

S Pardee (Advanced^agnetics inc.) were washed 2X with 50 mM sodium phosphate 

„H 7 5, 5X Denhardf s then coated with streptavidin as follows. The parties we« iWMi Img 
sfreptavidin dissolved in 50 mM sodium phosphate. pH 7.5 for 30 minutes. The parses .were then washed 
2X with Wash Buffer and resuspended in 50 mM sodium phosphate. 5X Denhardfs solut.on. 

B. Prodcedure 

1 . MOMP target DNA in water is mixed with 5 ug salmon sperm carrier DNA and denatured by heating for 

taining 4X SSC, 5X Denhardt's, 0.5% SDS, 10 pmol CT-48-LCBiotin, 10 pmol CT-27-AP. 

3 The hybridization reactton is incubated 5 minutes at WC and then allowed to cool to room temperature 

TlOOulo! ste^idin-coated biotin magnetic particles are added, mixed we.l and incubated for 5 minutes 
at room temperature to allow capture of the hybridized probe-target complex. 

5 Magnetic separation is used to separate the magnetic particles and the supernatant ,s asp.rated. The 
particles are washed 3X with 400 ul of Wash Buffer. 

6 The washed particles are suspended in 200 ul of substrate mix and incubated for 1 hour at 37 C. 

7. Theses ; are separated and the absorbance of the supernatant at 405 nm is measured spectre- 
photometrically. 

C. Results 

Femto mole MOMP Target 40 20 5 2^5 0.625 0 
Thfta^ 

curing the L minute incubation at WC This compiex Is then bound to the streptavd.n-coated b.ot.n mag- 
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netic particles and is separated from the excess probe reagents. Increasing the target DNA in the assay causes 
an increase in the amount of detector probe bound. In the detection part of the assay the alkaline phosphatase 
label attached to the detector probe converts a substrate into a yellow product absorbing at 405nm. The ab- 
sorbance generated corresponds to the amount of detector probe and therefore, also depends on the amount 
of target DNA in the sample. The results demonstrate a linear increase in absorbance at 405 nm with increasing 
amounts of target DNA. 

EXAMPLE I! 

Polymerase Chain Reaction (PCR) amplification of MOMP DNA from Chlamydia trachomatis. 

A. Materials 

1 . Chlamydia trachomatis elementary bodies; 1 5 serovars obtained from Washington Research Founda- 
tion. 

2. MOMP oligonucleotides; oligo Sequence ID No: 1 and Sequence ID No: 2 

3. PCR Perkin-Elmer Thermal Cycler _ 

4 PCR Reaction Buffer 50mM KCI, 10mM Tris, pH8.3, 1.5mM MgCI 2 , 0.1% gelatin, 1uM oligo Sequence 
ID No: 1. 1uM oligo Sequence ID No: 2, 0.25mM deoxyATP, 0.25mM deoxyGTP. 0.25mM deoxyGTP, 
0.25mM deoxyTTP, 5 units Taq polymerase. 

B. Procedure for PCR Amplification of MOMP DNA: 

1 Chlamydia tra chomatis elementary bodies, serovar L2 were serially diluted into PCR reaction buffer. 

2 Samples were temperature cycled as follows: heated at 94°C for 1 minute, cooled to 37»C for 2 m.nutes 
and heated to 72°C for 3 minutes. This sequence of temperature cycling was repeated 25 times. 

3. Following PCR reaction, the samples were analyzed by agarose gel electrophoresis using ethidium bro- 
mide staining. Results demonstrate the presence of Chlamydia MOMP target. 

4. PCR Amplified MOMP DNA was detectable using the magnetic bead assay descnbed above. 

EXAMPLE III 



PCR Amplification of MOMP DNA from all 15 serovars of Chlamydia trachomatis using oligonucleotide Se- 
ouence ID No: 1 and Sequence ID No: 2 and oligonucleotide Sequence ID No: 1 and Sequence ID No: 4 
1 . Chlamydia trachomatis elementary bodies from the following serovars were diluted in substantial ac- 
cordance with the teachings of Example II: L1 ,L2,L3,A,B,Ba,C,D,E,F,G,H,l,J,K . 

2 PCR reactions were performed as described in example II, above, using oligos Sequence ID No: 1 and 
Sequence ID No: 2 and the amplified MOMP gene was detected by agarose gel electrophoresis. 

3 The same MOMP gene was detected from all 15 serovars of Chlamydia trachomatis using oligos Se- 
quence ID No: 1 and Sequence ID No: 4 and the following reaction conditions: 50mM KCI, 10mM Tns, 
PH8.3, 3mM MgCI 2 , 0.3uM oligo Sequence ID No: 1, 0.3uM oligo Sequence d No; 4, 0.5mM each of the 

" four deoxynucleotides (dATP, dGTP, dCTP. dTTP), 100 mM 2-mercaptoethanol and 5 units Tag polymer- 
ase. Reactions contained 1 x 10* elementary bodies and were temperature cycled 25 times at 1 minute 
94'C, 1 minute at 55°C, and 1 minute at 72°C. 

4. specific amplification of the MOMP gene from each of the 15 serovars was detected by agarose gel 
electrophoresis and ethidium bromide staining. 

EXAMPLE IV 

PCR Amplification of the MOMP gene from Clinical Samples. 

The oligo set Sequence ID No: 1 and Sequence ID No: 4 was used to evaluate 66 clinical samples cervical 
swabs) previously determined to be Chlamydia trachomatis infected using conventional Chlamydia cell culture 

^Tciinical samples were treated with 0.17ug/nL proteinase K. 0.8% NP40 at 65°C for 1 hour. Proteinase 

K was inactivated by heating for 10 minutes at 95°C. 

2 Samples were subjected to PCR amplif ication using the reaction conditions descnbed in Example III 
with the exceptions that 4.5mM MgCI 2 was used and the samples temperature cycled for 40 cycles. 
3. Samples were analyzed for MOMP gene amplification using agarose gel electrophoresis and ethidium 
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bromide staining. 
Results: 66 positive samples assayed 

49 samples were positive (74%) 

10 samples were indeterminant (15%) 

7 samples were negative (10.6%) , ... 

A sample was determined to be positive I the diagnostic amplified band was dearly visible after elecfro- 
phoreste and ethidium bromide staining. The negative samples failed to display the diagnostic band ^under the 
s^nditions. Those samples deemed "indeterminate" were found to contain potent inhibitors of PGR and 

^ZS^ent^ has been described with respect to specKic modifications, the details th«M 
not to be construed as limitations, for it will be apparent that various equivalents, changes and ^drfi^tions 
may be resorted to without departing from the spirit and scope thereof, and it is understood t 
embodiments are to be included therein. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 



(i) APPLICANT: Malinowski, Douglas P. 

Jurgensen, Stewart R. 
Frasier, Melinda S. 

(ii) TITLE OF INVENTION: PROBES TO CHLAMYDIA TRACHOMATIS 
(iii) NUMBER OF SEQUENCES: 21 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Richard J. Rodrick 

(B) STREET: 1 Becton Drive 

(C) CITY: Franklin Lakes 
<D) STATE: New Jersey 

(E) COUNTRY: USA 

(F) ZIP: 07417-1880 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 
<B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version ill. 25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Stierwalt, Brian K. 

(B) REGISTRATION NUMBER: 33,213 

(C) REFERENCE/DOCKET NUMBER: P-1487 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 201-847-5317 

(B) TELEFAX: 201-848-9228 



(2) INFORMATION FOR SEQ ID NO:l: 

( i ) SEQUENCE CHARACTERI ST I CS : 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : double 
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(xi) SEQUENCE DESCRIPTION: SEQ IB NO:l: 
ATGAAAAAAC TCTTGAAATC GG 
(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
GCATTTACGT GAGCTGCTCT CTCAT 
(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 
GGAGATCCTT GCGATCCTTG CC 
(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 
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GCAAAGATCG CAAGGATCTC C 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
AACAAGATGA AATCTAGAAA ATCTTG 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
CAAGATTTTC TAGATTTCAT CTTGTT 
(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7 
TTCGTATTGC ACAGCCGAAG T 
(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 



13 



EP 0 546 761 A1 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
CAGCTTTGTG GGAATGTGGA TG 
(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
GCATTGAATA TTTGGGATCG TTT 
(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 
(C> STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 
GTTGAGTTGT ATACAGATAC TACTTTTGC 
(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11 
TTGGAGTGCT GGAGCTCGTG 
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(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
GCTTTGTGGG AATGTGGA 
(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
CAGCTTTGTG GGAATGTGGA TGCGCG 
(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 
TTGGAGTGCT GGAGCTC 
(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 
TGCTTGGAGT GCTGGAGCTC GTG 
(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
TTTAGGCGCT TCTTTCCAAT AC 
(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 
(C> STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 J 
GCATTGAATA TTTGGGATC 
(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18 
GCATTGAATA TTTGGGATCG TTTTGATG 
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(2) INFORMATION FOR SEQ ID NO; 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
GTTGAGTTGT ATACAGATAC TACT 24 
(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 
GTTGAGTTGT ATACAGATAC TACTTTTGCT TGG 33 
(2) INFORMATION FOR SEQ ID NO:21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 80 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21: 
CTTCCTTCTC TCGTTTCCTT GCAATTGAAC AAGATGAAAT CTAGAAAATC TTGCGGTATT 60 

80 

GCAGTAGGAA CAACTATTGT 



Claims 
1. 



A probe having a sequence consisting essentialiy of Sec. ID No:1 Seq ID No: 2 Seq.D > No: 3 No: 

labelled forms, and ribonucleic acid forms thereof. 

The probe of claim 1 which is the ribonucleic acid form thereof. 
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2 Seq ID No: 3, Seq ID No: 4, Seq ID No: 5, Seq ID No: 6, Seq ID No: 7 Seq »^ ^ » 
In No 10 Sea ID No- 11 Seq ID No: 12, Seq ID No: 13. Seq ID No: 14, Seq ID No: 15, Seq ID No 16, 
Seq ?D No 17^ Seq ID No: 18 Seq ID No: 19, Seq ID No: 20, and Seq ID No: 21, and the modrf,ed back- 
bone, modified nucleotide, labelled forms, and ribonucleic acid forms thereof. 
4. The method of claim 24 in which the nucleic acid sequence is the deoxyribonucleic acid form thereof. 

5 A method of detecting nucleic acid which comprises the use of one or more nucleic acid sequences se- 
5 - fetfed from the sequences consisting essentia,* of Seq ID No: 1 Seq ID No 

4 Seq ID No: 5, Seq ID No: 6. Seq ID No: 7, Seq ID No: 8, Seq ID No 9, Seq ID No. 10 Seq ID No. 11. 

SeQ ID No- 12, Seq ID No: 13, Seq ID No: 14. Seq ID No: 15. Seq ID No: 16, Seq ID N k 7. Seq ID No. 

??8*b No: 19 Seq ID No: 20, and Seq ID No: 21. and the modified backbone. mod,f .ed nucleot.de. 

labelled forms, and ribonucleic acid forms thereof. 
6 . The method of claim 26 in which the nucleic acid sequence is the deoxyribonucleic acid form thereof. 

7 Amethod of amplifying hudeicacid and detecting the amplified ^^^XiZ^Z 
or more sequences selected from the sequences consisting essent.ally of Seq ID No.1 Seq ID Na 2 Seq 
"7, s ea |D No . 4 seq ID No- 5. Seq ID No: 6, Seq ID No: 7. Seq ID No: 8. Seq ID No: 9. Seq ID Na 
0 Seo ID N^ ir S eqto No- 12 Seq ID No: 13, Seq ID No: 14, Seq ID No: 15. Seq ID No: 16, Seq ID 
N o:?7?Seq ID No 18 Seq ID No: 19'. Seq ID No: 20. and Seq ID No: 21. and the modeled backbone, 
modified nucleotide, labelled forms, and ribonucleic acid forms thereof. 

8 . The method of claim 28 in which the nucleic acid sequence is the deoxyribonucleic acid form thereof. 

o A kit comprising a nucleic acid sequence selected from the sequences consisting essentially of Seq ID 
9 ' Jo HJS No: 2S ID No: 3, Seq ID No: 4. Seq ID No: 5. Seq .D No- . 6 Seq ID No; 7 Seq ID No: 8 

«£i D No- 9 Sea D No- 10 Seq ID No: 11, Seq ID No: 12. Seq ID No: 13. Seq ID No: 14, Seq ID No. 

Seq ID No- .^Seq ID No: ^Seq ID No: 19. Seq ID No: 20. and Seq ID No: 21. and 

the Sed backbone, modified nucieotide. labelled forms, and ribonucleic acd forms thereof. 

The kit of claim 30 in which the nucleic acid sequence is the deoxyribonucleic acid form thereof. 

An antibody that recognizes the amino acid sequence encoded by the s «^ n ^ 
Juence consisting essentially of Seq ID No:1. Seq ID No: 2. Seq ID No: 3 Sec , ID 4. 8* BJte J 
*La ID No- 6 Sea ID No- 7 Seq ID No: 8, Seq ID No: 9, Seq ID No: 10, Seq ID No. 11. Seq ID No. 12. 
iTq E No: ?3 Se q q ?D No: 14, S^ ID No: 15. Seq ID No: 16. Seq ID No: 17. Seq ID No: 18. Seq ID No: 
1 9, Seq ID No: 20, and Seq ID No: 21 . 



10. 
11. 
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